DNA damage and DNA adduct formation in rat tissues following oral administration of acrylamide.
Acrylamide is present as a contaminant in the human diet in heated food products. It has been found to be carcinogenic in laboratory rats and has been classified as probably carcinogenic in humans. In order to clarify the possible involvement of a primary genotoxic mechanism in acrylamide-induced carcinogenicity, both the presence of DNA damage, measured by the comet assay, and the formation of N7-(2-carbamoyl-2-hydroxyethyl)guanine (N7-GA-Gua) and N3-(2-carbamoyl-2-hydroxyethyl)adenine (N3-GA-Ade), derived from reaction of the active metabolite glycidamide (GA) with the DNA, analyzed by LC/MS/MS, were assessed in selected rat tissues. Rats were administered with single oral doses of acrylamide (18, 36 or 54 mg/kg body weight (b.w.) and the organs (blood leukocytes, brain, bone marrow, liver, testes and adrenals) were sampled at different times after treatment. Results from GA-induced DNA adduct measurements indicated a relatively even organ distribution of the adducts in brain, testes and liver. Organ-specificity in acrylamide carcinogenesis can therefore not be explained by a selective accumulation of GA-DNA adducts in the target organs, at least not after a single dose exposure. The DNA adduct profiles and half-lives were similar in the different organs; except that the N3-GA-Ade adduct was more rapidly removed from tissues than the N7-GA-Gua adduct. Increased extent of DNA migration, as measured by the in vivo rat comet assay, was found in brain and testes, and these specific results seem to be in accordance with the known organ-specificity in acrylamide carcinogenesis in rat. Only weak and transient DNA damage was recorded in the liver, bone marrow and adrenals. The DNA-damaging effect of the compound observed in the blood leukocytes could be a simple biomarker of acrylamide exposure and genotoxicity.